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I INTRODUCTION

N\

“Measurements of atmospheric radio noise are heing mude by the
Llectronics lLaboratory ol the Military Research and Development Center
OMRPC-EL)} a joint Thailtand-United States-orgunization in Baugkok. The
noise-measuring equipment (Frg. 1), modeled after the U S. National
Burean of Standards Radio Noise Recorder, Model ABN-2, is located near
the village of Laem Chabang (#ig..2), about 90 kilometers southeast of
Bangkok, in order to minimize interference from man-made noise. A view
of the site, showing the stundard ARN-2 antenna and ground plane, is

presented in Fig. 3.

The cooperation and participation of the staff members of the
Thailana Ministry of Defense -and the support of the United States
Advanced Research Projects Agency and the U.S. Army Klectronics Command,
have made it possible for the data presented in this report to be

accumutated.

Tables 1| and Il, below, present information aboul the site and the

equilpment .

For convenience in applying the results in this study, a nomogram
for transforming effective antenna noise figure to noise field strength

as a function of freguency is presented in Fig. 4.
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FIG. i ARN-3 ATMOSPHERIC RADIO NOISE MEASURING EQUIPMENT
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FIG. 2 LOCATIO}! OF THE RADIO NOISE RECORDING STATION AT LAEM CHABANG, THAILAND
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Table |

MEASURING SETE AT
ABYYT THATLAND

GEOGRAPHIC LOCATION

lat it ude Long it ude

ELEVATION ANGLE OF HORIZoN

13.55°N 100, 94" E

Less than 3 egrees in all
directions; zero d%grees towards
the weat (Gulf of Thaitand)

ARN-3 RADLIO NOISE

able Il

RECORDER SPECIFICATIONS

Antenna

Standard 6,6294-meter (21.75 feet)
vertical antenna with ground plane
consisting of ninety radial wires,
each approximately 100 feet long.

Frequencies of \leasurement

27 lou, 530, 2,300, 5.000,

f &gl &

, 13
and 10,000 kllz.

Fifective noise bandwidth
of receiver

200 llz

Recording chart speed

3 cm per hour
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Fy = Effective Antenna Noise Figure = Externgl Noise Power
Available from an Equivalent Short, lLossless,
Vertical Antenna in dB Above KkTb.
Ep = Equivalent Vertically Polarized Ground Wave rms. Noise
Field Strength in dB Above 1 iV/meter for a 1-~kHz Bandwidth.

fM}lz = Frequency in MHz

Source: ESSA Tech. Report IER 18-ITSA 18-28

FIG. 4 NOMOGRAM FOR TRANSFORMING EFFECTIVE ANTENNA NOISE FIGURE

TO NOISE FIELD STRENGTH AS A FUNCT.ON OF FREQUENCY
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Il 0ISCUSSION

The noise data contaiwed in this “eport are compatible with the data
1 oa series of Techniral Notes published by I'TSA.* (Series 18) “Quarierly
L

Radio Noise Data.” The Tollowing two parameters of the atmospheric noise

are tabulated v the Appendix:

(11 Mean power

(2)  Mean envelope voltage.

The mean power is a busic paramcter and is expressed as an effective
antenna neise tactor, F . Foo1s defined as the noise power available fram
an equivalent loss-free antenna in dB above kTb, the tnermal noise power

avarlable Trom o passive resistance, where
k = Boltzmaun's constant (1.38 x 10-23 joules p-r degree
Kelvin) '
b = Effective recriver noise bandwidth (Hz)

T = Reference temperature, taken as 288°Kelvin.

The mcan envelope voltage, V,. is expressed as a deviation in dB

below the mean power,

Four Vrequencies, either in the WF and HF bands or in the VLF and
Lt bands, may be recorded simultaneously for 30 minutes. Switening between
the two sets ol forr frequensics is accomplished sutomatically cach half
hour. The average power and the mean envels ve voltage are recorded on an
8-channel strip-chart recorder. The thirty-minute samples are taken as

vepresenting the noise condition for the full hour.

. .t , , . 2 . g . .
The month-hour medians for power and voltage, F,, and V, | respec
tively, are determined from the hourly values scaled from the chart
recaordings for each of the corresponding Irequencies. Normally, from

twentyv-five to thirty ohservations of Lhe mean power are obtaiued monthly

*

Institute for Teltcommunication Sejepece

) s and Aeronomy, of the Instroates for Environmer® ' Hesearch,
Environment al Scrence

Servieces Mmimistratiog, |58, Repariment of Copmerce.

LA GNP L LT M R A LM SRS o M T




for cach hour ol the day and from ten to [ifteen observations of the voltage
deviations. When there are Fewer than fifteen chscrvations of the mean power
or seven observations ol the voltage deviations, the tabnlated valwes in the

Appendix are identified by an asterisk.

The extent of the variation of the noise power From dav to day at «
particular hour of the day cun be determined from the upper and lower decile
vilues of FF . These ure expressed in dB above and helow the month-hour

median, F_ . and designated by D, and D,, respectively, in Table A-1.

Time-blork median values of noise are tabulated on a scusonal basis
and are obtained by aversgivrg all mouth-hour medians for the Tour hours
ol the day within the three-ronth period (see Table A-2 and Fig. A-1). The
time-block values coufarm to the seasonal time-bloek valnes used in CCIR

Report No. 322,

.The results ol the noise measurements at MF and IIF - »r the months
March, April, and May 1966, are given in this reoort. No di.a for LF
and VLF for these months are availab'e, but it is expected that data lor

these frequency bands will be pubiished in subsequent reports.
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MONTH-1OUR YALUES OF RADIO NOISE

Station: LAEM CHABANG Lav. 13.05°N Long. 100.9°F Mon' L Sept. 19607
FREQUENCY fMitz)

(':ﬁl:) 0.53 2.3 5.0 10.0
¥ atn b nl vdm Fam nu DI vdm Fam P nl \.-lm Fam nn "! d da
0o 108 8 9 1.0 78 9 8 1410 67 |13 T 3.0 63 1w jl]2o
01 106 7 5 1.0 78 7 g8 |40 69 15 6 3.0 (3] [ 15 1.5
02 105 1 11 5 4.0 79 7 7 3.0 69 10 71 3.0 59 8 13 12.0
03 107 10 8 1.0 78 3 8 1.0 70 T T30 39 8 15 2.0
01 108 1 13 10 76 3 6§ 4.5 70 i1 9 3.0 [:31 16 | 20 2.0
03 107 8 14 3.0 75 9 8 3.0 68 13 Tl 3.0 ab 11 10 )
06 93 | 12 7 1.0 75 4 3 13.0 68 9 101 3.0 63 5 12 12.0
07 92 112111 2.0 b0 8 B |20 9 }--]--1]35 00 1o T
08 87 9112 2.0 62 10 {11 2.0 18 5 1] 4.0 19 14 b 2.0
09 81 12 8 3.0 58 .- -- 2.5 45 8 31 4.0 16 10 5 3.0
10 79 12 9 3.0 54 1 -- .- 2.5 14 b T 2.5 EL] 10 12 3.0
11 82 15 15 2.5 32 18 9 13.0 44 1 11 7 3.0 42 12 b 3.0

4 12 81 118 12 4.5 51 21 8 2.5 42 1i 31 2.5 44 13 5 3
13 89 .- -- 8.0 62 |10 14 }2.5 45 8 8 3.0 10 13 4 3.0
14 96 -- .- 10. v 65 13 13 | 4.5 46 10 4] 3.0 43 9 5 1.0
15 98 10 | 10 9.0 oy ‘{11 {10 6.0 7 8 4} 4.0 46 H 8 3.0
1o Jte2 112 es) 3} v sof 550 sjzo} s3] s]so
17 103 10 8 1.0 79 5113120 60 8 3] 2.5 b X 12 T 2.0
18 100 ¥ 11 2.0 82 6 6 120 7 7 3120 62 11 9 2.0
19 106 8 6 2.3 82 11 11 2.0 77 b 9120 65 -] 8 2.0
20 106 7 5 2.0 82 9 8 120 i) 8 61 2.5 65 8 8 2.0
21 105 6 4 P ‘N 10 2.0 7 o 512¢ 68 8 10 1.5
22, 106 6 3 2.3 81 7 9 |20 75 10 o] 2.5 09 9 9 1.0
23 105 7 (] 3.0 80 9 12 | 2.5 33 il 1l 3.0 03 110 10 1.0
F = Median value of « ffective antenns noise in dB above kTb

13

HRatio of upper decile to median 1n dBd

=
It

i Ratio of medisn to lower lecaile 1n dB

= Median deviatinn of average voltage 1n dB below mean power
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MONTI- HOER VALEBES OF RADTO NOLSE

!

1

Station:  LAEM CHABANG Lat. 13.05°N Lomg 100, 9°F Month Oci. j9u7
FREQUENCY (Mliz)
fir. - 6
(L) = 0.53 2, 8 . 5.0 10.0
J am l)u "l v dm ¥ am ”u "l \ dm ¥ am nu hl dm ; am nu "l \dm
00 102 7 7 2.5 s 1 9150 62 &} 411 40 306 it 71 4.0
0l 142 6 5110 Tb 5 b] 6.0 05 13 81 5.0 2% 13 81 1.0
02 lud 8 o} 4.0 77 9 160 o4 | 10 51 v.0 37 18 g1 4.
03 104 5 81 5.0 1) 12 T} .0 63111 4] 5.0 34 11 B 1.0
04 104 8 d 5.0 To 8 91 8.0 03 7 6} 6.0 53 6 8] 1.0
05 102 i 71 35.0 6] 11 91 7.5 63 7 51 5.5 3l 15 ] 1.0
Uo 95 3 10 2.0 32 11 71 5.0 39 10 41 0.0 57 id 51 4.0
07 92 12 51 2.0 67 14 g 4.0 53 10 11 7.5 23 9 o1 4.0
08 87 9 11 2.0 60 14 8] 4.0 19 -- - 170 44 11 7 1.0
09 76 14 ol 4.0 37 7 13 1.5 40 10 51060 16 10 7 3.5
10 31 15 91 3.5 50 -- -- 6.0 39 10 o] 1.5 16 8 7 1.0
1! 71 20 31 2.0 31 1t 9] 5.5 39 8 51 13.5 44 14 h 1 1.0
12 791 12 13 3.0 51 13 81 3.5 39 7 51 40 42 10 n 3.5
13 791 15 11} 8.0 56 14113] 7.0 40 6 71 4.0 41 7 51 4.0
14 81 21 12] 8.0 59 13 91 6.0 43 5 5¢ 5.0 46 8 94 4.0
5 15 87 13 121 7.0 6l 10 917.0 43 9 51 5.0 46 9 81 7.0
; 16 90 ] le 121 5.0 68 8 11 4.0 52 10 44 4.0 57 4 11 4.0
17 98 9 131 3.5 71 9 T1 40 58 8 51 4.0 53 7 51 4.0
i 18 100 4 g} 20 76 12 121 3.5 67 21 5.5 57 10 6§ 4.0
E 19 101 10fj10) 2.0 77 91101} 3.0 69 6 31 4.0 39 8 o, 4.0
20 98 " [ 2.0 80 8 10} 3.0 71 7 4] 10 63 5 6] 3.5
i 21 99 9 7 2.0 80 7 124 4.0 73 2 8] 4.0 od 4 7] 4.0
i
2 22 Jwof 1] )20} 771 ] 8| 40] o8] o 5} 40} 63] 7| 8] 3.0
E
: 23 fwo] 7] o 20 6] 7| 8} 50| 5] 81 o] 50| 1] 7] 9} 35
: ram = Median value of effective anterana noaxe in d3 above kTh
% ) * = Hatio uf upper decile to median in 48
% Dl = Hatio of median to lower decate pn i}
% \.dm = Medien deviation of average voltage in dl below nran power
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MONTH-HOUR VALVES OF RADIO NO!SE
Station: LAEM CHABANG Lat, 13.05°N Long. 100, 9°F Month Nov., 1967
FREQUENLY (MH.)
A 0.53 2,3 5.0 19.0
Fam |)u Dl vdm F&m L nl \dm l‘.'nm Du "l Vi l‘.ﬂm ”u b \dm

H)] 99 7 51]3.0 T3 15 T 1.0 63 + 4§35 b)Y 12 8 5.9
01 99 7 5130 73 16 8 5.0 65 { 7 2.0 53 12 5 5.0
02 99 <] 5 ¢ 4.0 74 14 H 1.3 63 9 10 3.4 S0 1y 9 5.0
03 99 6 7 4.0 73 13 5 5.5 o4 S 4 3.0 54 7 9 5.0
04 93 7 i 3.0 74 13 8 7.5 03 8 4} 6.0 30 18 i1 5.0
05 95 "~ 5|60 Tl 19 5 17.0 64 3 8 Jo.0 19 19 7 1.5
00 93 5 8 2 ou 13 i 1.0 60 11 g 5.0 52 8 10 1.5
07 94 5 4120 15} 10 11 3.0 36 3 7 3.0 19 1) 6 3.0
08 88 8 5120 0l 14 7 2.0 16 12 T o0 41 i 3160
09 85 10 13125 57 15 8 2.5 12 Il 3 5.0 AL} 11 8 4.5
10 83 11 12 3.0 53 10 9 2.0 34 b 31 3.0 ' -- -- 5.0
1 81 8 t4 ] 20 32 13 5 2.0 i8 7 3 3.0 ‘45 -- .- o
12 82 9 91 2.0 52 17 5120 39 4 1 30 47 -- .- 1.0
13 80 13 13125 52 1 20 <] 2.0 39 3 } 3.0 18 8 10 4.0
1 88 11 19 § 3.0 56 18 8 2.0 11 4 5 3.0 45 9 3 4.0
15 87 8 13§ 2.5 58 115 7 1.0 43 3 } 3.0 49 9 12 1.0
i6 90 3 13 ] 2.0 30 10 13 1.0 57 5 6} 20 32 12 5 4.0
17 98 3 13 1.5 e 13 T 1.0 57 [ 2 3.0 a0 11 7 3.0
18 100 3 3120 30 12 6 10 65 7 10 3.0 35 il 6 1.3
19 101 3 5l 20 79 g1 10|20 68 o] 1t |25 6l 6 N EEX)
20 101 4 112.0 T 110 o] 2.5 o8 8 51530 ot |10 51 40
21 99 <] 3] 20 78 12 5120 609 i 7 3.0 02 8 5 15
A 100 3 54 2.5 T 12 8 3.0 70 ) 11 3.0 ‘ol .- -- 1.5
23 100 5 51 3.0 T3 12 o | 1.0 ' T 51400 39 4 8 1.5
'Fvuﬂr than 15 days data on power measurements and no computations mwbe for Boand 1),

}sm = Median value of effective antenna noise 1n dB above kTh

"" = Rativ of wpper decile to median in dR

1y, Ratio of median to lowey decite in

.ln = Median deviation of average voltage in dil helow pocan poser
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